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GEOTECHNICAL ENGINEERING 



Geoteanical Emineerin8 

Mr. Scott Jernigan 
Baskerville Donovan, Inc. 
449 West Main Street 
Pensacola, FL 32502 

SUBJECT: Whiting Field Reclaimed Water Distribution and Collection System 
Santa Rosa County, Florida 
LMJ File #10-216 

Dear Scott: 
9 	

)  
9L _S 

This letter forwards the results of our work on the distribution system for Whiting Field and 
summarizes our discussions during the 13 April meeting in Milton. Figure #1 shows the boring 
location plan for the borings drilled in the general areas under consideration and Figure #2 shows the 
prior borings which we redrafted to our current AutoCAD format and the recently drilled borings (B-48 
to B-60). 

We understand that is desired to dose the below grade rapid infiltration basins (RIBs) at the 
maximum allowable amount and that will be an annual average of 5.6 gal/day/ft2. This will require 8.2 
acres of basin for 2 MGD of reclaimed water. With a 50% on and 50% off loading schedule, that 
would result in the maximum allowable loading rate of 11.2 gal/day/ft2  during the dosing periods and 
the RIBs must be designed to distribute and then collect the water for ultimate disposal into chimneys 
at select locations across the site, which will include areas outside the basins because the conditions 
for high rate chimneys appear to be more isolated than anticipated based on the earlier borings. 
Based on our discussions on the 20th  of April we understand that you are looking at establishing 4 
separate basin areas and would plan to dose them 2 on and 2 off, probably on a 1 or 2 week rotation. 

Conditions are not suitable for high rate loading in the surficial soils, and the basin soils will need to 
be undercut and replaced with clean sand soils. This will allow the basins to be placed at any 
convenient location. As a result of our discussions on the 13th  of April, we think that calling for a clean 
sand with a maximum of 2% fines with a minimum vertical permeability of 40 foot/day when 
compacted to 100% of the Standard Proctor Test (ASTM D698) energy will be the best all around 
solution. Because of the high rate of loading, a washed gravel bed will need to be placed on top of 
the sand beds to facilitate distribution of the treated water. We recommend a 1 foot thick washed 
gravel bed and any washed clean gravel should have a minimum horizontal permeability of 150 
foot/day. 

We understand that suitable perforated pipe is available for the basin distribution system, and we 
think that is going to be the best approach. Appropriate valves will be needed to control the amount of 
water to the bed systems. The distribution pipes in the washed clean gravel beds should be placed on 
maximum 11 foot centers. When we discussed bed thickness for the RiBs, Keith Hill indicated that he 
would rather have less bed thickness and closer spaced pipes for the collection system. Because the 
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system will be gravity drained as much as practical, appropriate slope will be needed to facilitate as 
uniform of distribution as practical. Collection pipes will need to be placed at the bottom of the sand 
bed in the basin to collect the water for transfer to the chimneys. Table #1 below shows the 
appropriate bed thickness, pipe spacing, and daily collection volumes the collection pipes will need to 
be designed for (the table values have no factor of safety and an appropriate factor of safety should 
be used in sizing the pipes). 

Table #1: Design Table For Collection System In Dosing Beds 

Horizontal Sand 
Permeability (ft/day) 40 

Dosing Rate 11.2gal/dayifta (1.5 ft/day) 
Height of Sand Bed 3 5 8 
Drain Spacing 17 32 64 
Quantity fts/ft of drain/day 27 48 96 

Figure #3 shows a sketch a section through the typical basin layout if a 5 foot sand bed is used. 

The prior borings indicated that there appears to be four good areas for chimneys to be established 
(west/southwest of B-2, B-3, B-4, and B-12). Of the current borings, only B-49, B-51, and possibly B-
55 showed promise and may also prove to be reasonably good areas. Since the lakes on site are 
leaking, locations near them are not advisable. All the other borings drilled had marginal to poor 
conditions for chimneys and were drilled in the areas which had been designated by the Navy for 
reclaimed water disposal. Clearly the chimney locations must be placed in the best soil areas which 
for the most part will probably be remote from the basins. Because of the large volumes of water that 
we have to dispose of in the chimneys it will be necessary to drill one SPT boring to a depth of 75 feet 
for every 100 linear foot of chimney to establish the continuity of the good sand soils and to provide 
reasonable assurance that a sufficiently large area of mainly sand soils is available and that sufficient 
separation exists below the chimney between the upper lower permeability soils and the underlying 
moderate permeability soils for the system to function reasonably well. These borings must be done 
by LMJ drillers under the direct supervision of our engineering staff. A minimum depth of 25 foot of 
sand is advisable immediately beneath the bottom of the chimney in order for the water to spread out 
and soak into the underlying soils. 

The ultimate capacity of the chimney will depend upon the width/length of the chimney allowed by the 
soil conditions, the underlying thickness of the primarily sand soils and the permeability of those soils. 
We think that at least the 2 MGD capacity is available on site, and will need to do the above noted 
additional detailed work at each proposed chimney location in order to verify loading and recovery 
periods and chimney configuration. We recommended that chimney locations be selected from the 
best boring locations drilled to date. We recommend at least 1.64 acres of total chimney area for 
RIBS at a system dosing rate of 2 MGD. Ample space should be provided at each of the four chimney 
areas to provide for changing orientation and configuration and as much separation as possible. We 
think that placing 2 chimneys on the either side of a fairway would be advisable and staggering those 
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as much as possible generally as shown on Figure #4. We recommend the typical chimney to be 224 
long by 20 feet wide, and four chimneys should be connected to each RIB for a minimum of 16 
separate chimneys. Each chimney should be keyed a minimum of 3 feet into the underlying sands. 
The chimneys should be separated as much as practical (at least 224 to 300 feet) and generally in an 
end to end configuration to minimize interaction. These dimensions, separation and/or orientation 
may need to be modified depending upon the actual soil conditions encountered at the chimney 
locations as well as other constraints possibly imposed by the Navy. They should be connected to be 
able to run either independently or together. Figure #5 shows a sketch of a typical chimney 
installation. Field obstruction by a representative of our staff will be required to evaluate the actual 
conditions in the chimney during construction and to allow adjustments to be made if needed to best 
fit the in ground conditions encountered. Samples of basin sand, basin gravel, and chimney backfill 
should be provided to LMJ for laboratory testing and approval prior to being brought to the site. 

We hope that this letter provides sufficient information for your current requirements, and we thank 
you for choosing LMJ on this project. If you have any questions or comments, please do not hesitate 
to call. 

Respectfully yours, 
LARRY M. JACOBS & ASSOCIATES, INC. (LMJ) 

TERRY NIEMANN 
Manager Proj °It 

CC: 

Attachments 

'ncip 
Florida Reg. #1 

.E. 
cal En neer 
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TYPICAL SECTION FOR BELOW GRADE 
RAPID INFILTRATION BASIN 

Figure #3 

...... 
• 

),...,, 

• NATURAL SOILAIII--.- .  .111 

• VVASHED CI FAN GRAVEL katEMERM'Agel.-MILSMAMENDIOr 

. I - 	- I • HI  
4. 

CLEAN SAND* 

11 FT MAXIMUM DISTRIBUTION PIPE SPACING 

32 I-1 MAXIMUM COLLECTION 
PIPE SPACING 

*CLEAN SAND WITH MINIMUM 40 
FOOT/DAY VERTICAL PERMEABILITY 

WHEN COMPACTED TO 100% OF 
STANDARD PROCTOR TEST ENERGY 

( 
Project #: 10-216 Scale: NTS 	 Geotodroad Etigtheetin6 



SUGGESTED TYPICAL CHIMNEY 
LOCATION PLAN 

NOTE: ACTUAL LAYOUT 
DETERMINED BY SITE SOIL 

CONDITIONS 

224' 224 OR 
GREATER 

Figure #4 .1 

GOLF 
COURSE 
FAIRWAY 

APPROXIMATE CHIMNEY 
LOCATION 

300' 
OR GREATER 

Geoteeknieel Engineering Project #: 10-216 Scale: NTS 

Date: 04/22/11 	Checked By: TDN 

Project: Whiting Field Infiltration 

Location: Santa Rosa County, Florida 



/  

ACTUAL 
DEPTH WILL / ' 

VARY Al EACH • • 	• 
LOCATION 

	

. • • • •• . - 	

•• • 

• • •• • 	• - , • . • • . • 	• • • . • , • .• • • • • . • • . . • 	 • . • • • . • • 
• • • • • 	• • • • • 	• • • • . • - • • • • • • . • • . 1 - , • • • • • • • 1 • • • • • • • • • • 

• • 	. 	• • 	• • • • • • • • 1 . • . I • • • 	• - • . 	, . . • • . 	. . . . . 
• " • ' • "- '".DISTPIBUTION VAULTS" ' 	• -" " 

Project #: 10-216 Scale: NTS G•oucluocel 

Location: Santa Rosa County, Florida 

SECTION THROUGH TYPICAL CHIMNEY 
	Figure #5 

40' 

3' MIN 
ACTUAL DEPTH 

VARIES 

. ./. • . / .. 	. . 
e 	. 

• • • • • 	• • • • - 	• • • • • • • • • 	• • • 	• • 1 • • • • • • 	■ 	- • 	. . • • 	• • 

• • 1 	• 	• • • . 	1 • • • • 	• • 	• ■ 	• 	• • • • • • • • • • • • • • • 1 - • 	• ■ • • • 1 

. 	 • 	..... 	 • 	■ 

.. 	 • 	 , 	• , 	 .. 
, • • 	• 	• 	• 	. • 	• • • • • • • • • • • 	• 	• • • • • • • - 	• • 

• • 	 • • 	• 	 • 	• , 	. 	I 	 • 

• VAULT VARIES 	.. • •.... 
•.• 	• . • .................... 	. 

. 	............ 	. 	........ 
....... 	, „... 	......... 

. 	...,............ 	 ........ 
......... 	 .........,. 

. . . . . . . 	. . 	 . . . . . . . 	. . . 	 . 
. 	. . . 

.. ...... 	...... . ' . r.' 	 .• 	.• 	.•. . 	. . . . 	. 
• • • • 	• • • • • 	• • 	• • • • • • • • • • • • • • 
• • • • 	■ • ■ 	• - • , " • - 	• • • • • 	• • • • ■ 
• • • • , 	. • 	• • 	• • 	• • • • • • • • 

• - - • • 	CHIMNEY SAND 

./- 	.•.•.7.'MINIMUM K=30 FT/DAY 
• 100% OF STANDARD 

'- PROCTOR TEST ENERGY 

3 FOOT KEY INTO 
NATURAL SAND • 

20' 

25' MINIMUM 
NATIVE 

SAND LAYER 

NOTE: CONTRACTOR RESPONSIBLE FOR DETERMINATION OF SAFE 
EXCAVATION SLOPE. ACTUAL SLOPE MAY VARY FROM DIAGRAM. ACTUAL 

DEPTH OF CHIMNEY DETERMINED BY BORINGS PRIOR TO EXCAVATION 

UNDERLYING NATURAL SOILS 



§ 
d 

g 

2 

wo 	F 

Is 

II 
16 

I 

2 2 g 

egg'I PE M k 5 	1 
I 	p 111 I 	4 	.1 gr, 	g 
0411;    o lig; 	 15 	1.5 

.g 	 11 	11 515 

6 

6 

fte  
p. 

fi 

z 0101101EINEINIMIMffMEMNIIIEMEMIEINIMEMEIWIMEMNIIIIIMINIIIII6 

N. 	;I,N 	1.4 	11, 	511 	i; 1I  

I E 
I 	if  L 1 18  I 1

I II 

 

1! 	 11 	141. 	 11 	 it 	; 

	

111 Is 	bj 

4 I S 85 II iE 
I 1 

i 11 54  I 
I 	16 	66 	61- 	I 	I: 	1`- 	 
1 11 ii 111  N 	i 1  
Ii Fe 4 4  5 	

I 
1 db I Di 

i 	II 	1/ 	 11 	 ill 

tram 	
lift 

 Emowrommo HIEAI1TnklMkIIIIMIMlg=E=E=E=E=2=E=P=t1=lil=E=E=D=6=Ei 

Ng 

WN 

52 

	

6 	I 

81 bi  Li 	114 111 Lci 	I 1-t 
1! 	11; 11 !HIM 1 

dr .0111Wa-a.r.EMEN 
trzellimmajzzome memo EEIIIMIEMEEMKI 

BEINO11118111111EINEMINMIRMINEMEME=gMID=WMKMEMN HmEmEwrimTNi 

3414 	

- 
9 

0 

=ELIESIMIUMMEMENIIIIMENIMMILailli 
arleidlEINEMEMEMINIEINEINNEMEMEMINIIIIMILIM11112111MEINIAMMEIM 

F .g Fi F F 8 	
HNC 

• E .4 ; 	5 	; 	Ilb 	:I 	i  
iii I 8  h 	41 I 	I 	L g 11 	li  II 	15- ii 	i  11 1 1 1 	41 & 1  1 	11 

	

OP 11 i 1J q III 1; ! IL if II 	pli II 	I 66 lit 5 I! 6 I I 	ii  

1111  P, I 	Pi5 15 III ii i hi 11 li  

:.1 Ili 

11 di 1 P riil 	1 IE  II, I i 11 I 	5 	5 

'ill PIMMEMNIIIIIIMIIIIIMMENNEIMMN 
8  z erearaglETNEINNIMIMIIMIRIMEIMMEMEM=DMEMMEMEAM 

O 

61 

IR 
r.44 1111111111.1111MMIELOMMIZEIMMENEMINIE 
bli1011131116111111SMIIIIMINEMI=EMEME=k=aiMMEM6MDMEWEMMEMINIIIIN 

5 	II 41  

E114  
I 	II OH 

2h 	 I 	I 61  
I! 	i 	

EE 
if 

11 	IF 	4 
11 	is  

la  I 
11 	! 

111 i1hg b 

a 111  11 88  
8! 11 

II  OE hi 
I. In 

151 

S. ; d 
14101 8 	I 

	

16 6: gl 	is 	kE  

1 	 II  II  11  

	

U. 	tl 	wl 

15 	1 i 0 I  OF I 
111 IE 11"a 

I I 11 11118 	
I 

 

F 
fi  

al 

881 8 



a S 

h 
a 

• Lai! 

B 

R 	! 
d 

a R 9  
WI I1 i 	5 	111114 iI  I 	E 	5 I 	a I/ 	=I, II 	 ,1•1,11" 

	

h lea 	It 	
11 I ki fthk le II 	h 	nil 	I 

0 
rei 01 l II 

R R 	R 

1 
Ba 

I 

I
1  31 
It 

ki  
l 	ill 

a 
a a a RR a a 

11.:=MigingiaMsr0 zci:51:i.T.M.,M1,M.Mft MAN; 

tlg  

61:1:1315MiM5 	n 

C 

I 

I 

E 	at  

3.t 

ilEigUE---- &-,s-111111111E111111MINIMINIENErmilEi •,- 	 ' .., 1 	„,  
R AR RS a a a S a „.R Fag 

 aI     III  h 
11 hhi  h 	11 

a 
a RA a 

1 II I It I Ili II 
11s 11111 II I h it 

I
II 	U111111:111 

45==ffliztai==fflE bc.tiEr6:4,,•,raumarairm-ANE 

I 	p 	 d 
P 	P0  I 1  I 	 I 1 

I. I if it  
511 	5 	I 

1 1 	RI 1 
115 

a 

a 

4 
1  , iI s 1 	h 

5 5 	# 

6liihamgm.aw.munc mit 
RR RR 

riff 
tt'="- EVENEVEREMNIMEIRP- 
El7EIEIGMIIP=kMk;IMM:MEME2M:=,JW.M:::, 
• -,RR AA IRS U,'R a a a 

ii 

IR „.„zeapaommymmulimm=mmmalimmis... WIMM1:0=1,--qt=allalealaMial=fflaniSMO 
ElIMICIPMFAINI1=t:M1P 	 MUM: 
. 	S, a a a8 8 a 

11 
 g int 

mit t. 

.1r. I:1 MatillE 	0111111:111L neaniL, 	 ME,MkiM72MP 
a a a a a 8 a a a R R a a a 

I 
 111 	 1  

/141 

: 

L 

tat 

h 

11;11 

0 "it 11 	ga 1  s 
i 	12 	1 

H 
1 	Nil 	ri 

3 3 	I 
I 	3 

	

I it 1.1 	11 	i 113 
I 	I 1 	I nog 	is Is 	, I pl 1211 	I 

	

Is 	141 	i7 I 1 
	11  

Ild 	
d 

	

3 ill 	ihhfi 	11 	HO 	I 
-kila4g1.14=1VIE,.T.ffiffirgi MINEMEINE 

IMAM !h MIMIC: 
-R Y Sp '4 R as a 

Itt 	
1 

It I 

 '

I 

i° 1 f 
a a 

gl 11 h 	h 1107: 
:AurEEEEEESISEBEMBEEF 

x ,.rirricoluminanpneroarm.:=F: 
. . 	. R R 	R a 

I 4  

:I  1 a  1151 	1 	al 1 1 ' h i 	yi 	1 m, ql, 	, 
gill ha!, 1 Etili ilill 

EIT„f„WigniaMarlai 
vicmakLowelunvont 

a 

'rttvr, 

NAIR V 

I tl 
It  11 

Isms-larmwmaaumastal 
z1cimml1,,ma-ArK•Isalitital 

5 g 5 	"F -5 1715313a 
N a  0 	I 

a III 1 	t, I 	1 	I f a 
L,, 	 II I II 

I 
/ 	5 " NI k h 	NI ii 

Is I 15  

VI 
111 110 -cicrual.:== F=16=T; =1.= i.T 

g 
"SI I .14 	g 	I 	s 

hill  4 4p I g  
E I 	ss 

ElEiMIrMM E4 LMN111 _
,MIGI-16=D MN-MLEkME=E laid MGM1 E M,I=g="

_ 

a a as Pa 



I 

I 

i 	5 
g 	155% 

e 

11 

11

1 	
i„, r  

piili 

g 

44 1 	gill 	g 1Ph 
11 	gq i i s " 	DI Hi "" 

IAA 	 V 
=2-2.41TEININNI  ditTifilmosmEimaiml. 

I , 	 Oh I Ira! 
g 	;; 	if 

11 
IF 

10/1/041111111111==112111/111111111 
z 

=1115111/1511:1 5 =MN 
111:1111-611111D11111EM2MBREPNIIE 

9 .2 

INNEZ7==11011111111111M11113111.111 
Elellatmimm"VICII=1121211EINEMMI miamitialmgmgmearmairms 

	

I 
 I 
	; 	10  

 lk 

	

1!11. ; 1 31 	; 	” 1 II 1  1  it ; 

	

NI 1 3 il 	II 	i s 15i  1  II I 

	

Illi I i li 	E 	11:11 is i ri II 
1 

EIMILIPME=P1-11111111 Mmaidir■ unimeasuromm 

 
sEl E,  Mt : 	hi I 	:11 	11:1 
MI sill i 	II II lit 	Pli 1 1 	1 

n 	

1 
II  

6 El 1J r
111hi II! 	di MI 

a •=croariammonswar.---- 
illekar.=.1z11111,02 

A EilNIEHIL■IGE1101111R1111116 =HMG' 

4? 
 1 

551 

HES 



I 

I 

11 

it 
Ix 
fi 
! 

r 	 sE 
501 
lk 	IN le 9 3  1111g v 
Rio ph

i 	
i ill 	t 

gi PQ 

505 

'514  51i 
1 

1411  P 
[UT,  

5 	g 	5 	i N  
5 	I 	5 

511 	

! if. 
i 	

il 
51 II5 	I 	ig 

& 	
n 

iwi 
5 

8 

I 

A 

11111•MIUMIRMIIRSI 	Mpg MIM=IRI 
WI= 

leMON12•01.13.1ea INRIMMUSI 

METITEM-Rwmel-imummommenommEimmemEammumemonoimillirillipling 

4 

NO 1: RI 	if 	

8  - 
LP, 

'itg 	Iv 
hi 	

ki 	
1 
5 	Ai 	J 

 III 

ffltilellWagrErraMEMEMg=EMDImIUMMEIMPI=IFINIIElmlblligilleallellINNEF 

51 

61111M11•111MEN=6"1104.1EIRMIVIRMEIM ORS 

guinemammemEmauurmlimomIliraill 

g 1g  - 	k 
g 	 :g 	 IL 

21 	g 1 ! 	 hi 
41g 	4 	Og 1 I 	R 1 	P1 	95 	i5 	11 

'141:=111111 =111MIINKIMMIMBENIE 
MmOOMNNWMMWM 

grEITIMM=RMI1==.1 IMMINIIIMEME EMEWMP: 

go /lig1 g -1_ ill 	12 	I 	II' 	q 

h- 	1 II ; i 	/51 	5! 11_ 11 	IN il iii il 	81  

k AL ' , §i ov151 1181 	8 	15 	11 i 	11 
11 
r
k
aaliaEMM MOIE=m 

..=
ilMME 	 m tSSMEMEMONIEIIRININCaLMKararTamIO

I
M
MME

I 

WWI N°  

41+ z  

PP 

fill 
io; 

igii 


